Measured The two source leads of the packaged FET are grounded through slotted clamps which are movable to allow an adjustable source inductance to be realized. These leads can be adjusted to optimize input and output match as described in [4] and [5] . The clamps become tight as the top cover is fastened to the amplifier chassis. Each stage of the three-stage amplifier is a separable module which can be tested and aligned before assembly. The center conductor is bonded with a cyano-acrylate adhesive to a 1.25 mm thick polystyrene support which is 
III. Results
The three-stage amplifier was optimized utilizing a scalar network analyzer and an automatic noise measuring system utilizing an Apple II Plus computer. A Hewlett-Packard HP-346B calibrated noise diode connected to amplifier input through a calibrated HP-8493B, 20 dB attenuator was used as a noise standard;
this was compared against a liquid-nitrogen noise standard and no significant error was found. For cooled measurements a cryogenic refrigerator [6] was utilized and the 20 dB attenuator was also cooled to decrease inaccuracy due to uncertainty of the noise diode and dewar input line loss and reflections.
In order to minimize the amplifier noise, the performance was measured for three different input A/4 transformer slugs at three first-stage bias currents at 300K and 13K amplifier temperatures. These tests were performed for the Nippon Electric NE13783 and Mitsubishi MGF1403 transistors with resulting noise parameters given in Table I . These noise parameters refer to the three-stage amplifier and differ somewhat from the FET device noise parameters due to second and third stage noise. The reference plane for the parameters is at the gate-lead to package interface of the first stage.
The noise temperature, gain, input return loss, and output return loss of an optimum 3-stage amplifier without isolators are shown in Figure 3 for 
